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In the Claim s: 

Please amend claims 1-2, 5, 8, 10-12, 15, 18, 20-22, 28, 30-32, 34, 38-39, 41. 45-46, and 
48. Please add new claims 52-57. The claims are as follows: 

1 . (Currently amended) A method of inserting minimum p lurality of global breakpoints into 
™ m p nt e .- software for debugging tfafi computer software, said method porfnrmc4 hy executing 3 
rnni p 11t - r r „ rr ~ nn , ?m ,^nr of « ^n,p 1ltft r system, said executing including r^toing the 

steps of: 

tnse uiim j iJ u b Jl Ui U tkpui i H in a ^ f i ning, ^Ilw jiv, codo if .aid W 1-""™* "* 
tticmoryj 

feitdinig^ntd-ptiBcn iitu xnuiimj if nut uicsuil in uiunoij, aud imuliim a fel o bi t 
breakpoint in Mid yatu uuniulialLl> jPu 1 £, n nl i < ' '"^ 

J vl ^ti .ig dpu v at ccop r 1 ^ 1 ' 1 1 1 1 '^ 1 ' if l m v l f t ' ' '"- L -' lin f : a glulJ^l Ijicalw guiiit in said 
private-copy 

r .^ inr p fl ~t Innp rwe . thr rr l phM hr^T"" ^ fl V h tW f " f ^ dobal breakpoi ^ 
^ ti r.t loon: dtf rmh'T FT" g lobal ^ eak point is to be inserted, reading the 

rr - ^ ^^nry ifthe nane is not present in memory, and ins*rtjn f T the global breakpoi nt the 

pntiri present in memory: and 

P-i^-P . W n vor the rinhal bre akpoints such that for each global breakp oint 
in n,- ^nd looo: determi ner if n private ropy exists tor the p w pf, into which the gl obal 
hrr fr r - ir » {. inQwrt^l rleterrinp private conv if the private COPY exists, reading the 
1 i im i il' r npy r-ri-f nnrl i- r~~* " m "™ rV wnd inSerting 
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2. (Currently amended) The method according to claim 1, wherein said reading step includes the 
step of providing a readpage process for reading said page into memory and for inserting [[a]] the 
global breakpoint in said page immediately after bciug read into memory. 

3. (Original) The method according to claim 2, wherein said readpage process is implemented as 
a kernel routine that is called when said page is loaded into memory. 

4. (Original) The method according to claim 2, wherein said reading step includes the step of 
setting up an operation to insert said global breakpoint in said page immediately after said page is 
read into memory by an operating system, if said page is not already in memory. 

5. (Currently amended) The method according to claim 4, wherein said readpage process [[is]} 
comprises changing a file specific readpage process to a wrapper routine that invokes an original 
readpage process and then performs said operation required. 

6. (Original) The method according to claim 1, wherein said detecting step includes the step of 
swapping said copy to a swap device after inserting said global breakpoint in said copy. 

7. (Original) The method according to claim 6, wherein said detecting step includes the further 
step of marking said copy u dirty after inserting said global breakpoint in said copy, whereby 
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when swapping said copy to said swap device, said global breakpoint being present in said 
swapped copy. 

8. (Currently emended) The method according to claim 1 , said executin g farther including the 
step of identifying odd each global breakpoint using an identifier of a file and an offset in said 
file. 

9. (Original) The method according to claim 8, wherein said file identifier is an inodc. 

1 0. (Original) The method according to claim 8, further including during option of said first 
loop, the step of determining if said page is present in memory using a lookup table based on said 
file identifier and said offset yociqtrri wilh said ploha.1 breakpoint. 

1 1 . (Currently amended) A computer-implemented apparatus for inserting ©ntr™™* a^lurality 
Of global breakpoints ^ ™T"ter software for debugging His computer software, said 

apparatus including: 

a central processing unit for executing said computer software; 
memory for storing at least a portion of said computer software; 

means ft» insulin*; a g lo bal bi i akpuu . l in a pa g e umldinim so fr w aie "jlIl if ^ ** 
present-in memory; 

means fui i u uling^id V * &. mm "'"ii u i > U™l p icj ...l in ' ml muiiuij, cud imulin ga 
Eluba l U^k^inti i i j^iJi i -ifcL ii li ' H J ,r >l ' '"'"H l t ' ul '" tu llluUon: a m * 
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mum* fui dU^lim , a pu t Mu ^ u f ^aid ^ if piouit, and iii^iliiig a 

brea kpoint in &aid piivaU, cop y 

r^t m «* n * for perfomii n n n f "* '~T ™» r >hc F lohal breakpoints such that for each 
frifthal hr. a k P oint «» «id Art niHwn fnc tartr r means for ylctermininr the paflC into 

1Thjr |l fh r rl ^i wv pnlnt u tn he i nserts means for read ing the page into memory if the page 
^ ^ r r^nt in m*™™ a nd mean s for inking th e global breakpoint in < he papc p went in 
memory: a nd 

, , 1 ,nr in- fnr prrfnrminp - 1 '"T "™ r the g loba1 "^Vnoints mob that for caph 

L , | 1, in II 1 1nnp Tiid ~rrnnrl rpmr« for determining if a 

priin1 . MpT wi .t> fnr th ft pnre into yrri-h P i»Koi Kr^V pnint is to he inserted, means for 
dLlLLliilLlllJ 1" i ' "itr mpT iff - f '"^ ~TY ™«™ fhr rcadin { * th * privatC CQPV into 

njumimfJl! 1 ' P™ n t r r TV " ™* r"* mt ™ memory, and means for ins erting 

globglhrcakn^ ™PY present in memory. 

12. (Currently amended) The apparatus according to claim 1 1, wherein said reading means 
includes means for providing a rcadpage process for reading said page into said memory and 
being adapted to insert [[a]] the global breakpoint in said page immediately after being read into 
memory. 

13. (Original) The apparatus according to claim 12, wherein said rcadpage process is 
implemented as a kernel routine that is called when said page is loaded into said memory. 
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1 4. (Original) The apparatus according to claim 1 1 , wherein said reading means includes means 
for setting up an operation to insert said global breakpoint in said page immediately after said 
page is read into memory by an operating system, if said page is not already in memory. 

1 5. (Currently amended) The apparatus according to claim 14, wherein said readpagc process is 
tuhpred-by emprises changing a file specific readpagc process to a wrapper routine that invokes 
an original readpage process and then performs the operation required. 

16. (Original) The apparatus according to claim 1 1, wherein said detecting means includes means 
for swapping said copy to a swap device after inserting said global breakpoint in said copy. 

1 7. (Original) The apparatus according to claim 16, wherein said detecting means includes means 
for marking said copy as dirty after inserting said global breakpoint in said copy, whereby when 
swapping said copy to a swap device, said global breakpoint being present in said swapped copy. 

18. (Currently amended) The apparatus according to claim 1 1 , further including means for 
identifying «aM each global breakpoint using an identifier of a file and an offset in said file. 

19. (Original) The apparatus according to claim 18, wherein said file identifier is an inodc. 

20. (Currently amended) The apparatus according to claim 18, further including means for 
determining rjnrmc ? — nf«*yd first loon if said page is present in said memory using a 

09/732,342 6 



PAGE 7122 ' RCVD AT 1(4/2005 10:15:22 AM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 ' DNIS:8729306* CSID: * DURATION (mm-ss):0$-14 



JAN-04-05 TIE 10:36 AM 



FAX MO. 



P. 08 



lookup tabic based on said file identifier and said offset MMfiLntrrt w |th said Hohal breakpoint . 

2 1 . (Currently amended) A computer program product having a computer readable medium 
having a computer program recorded therein for inserting omrtrrtnore a plurality of global 
breakpoints into router software for debugging the, computer software, said computer program 

product including: 

c umyulu m il ium m dc m o am fui inkling a gl o bal LiLakpuhil m a pag i l uii I linrng 
huflwuic uodc if &aid page is present in memo r y ; 

cttTTptrt^-osram m i k, m u iiu. fui l ^ Uiiig > aid page iu l u i i iuu u ij if nut pi ^ u.t hi sa id 
„ ,u iiu . , , and i n king a gl u lia l O . ^ Ap o iiiL lu . aid p iy m uimUald) aflu bung i ,. nl t irin 
inunui^i and 

cotrptrtcrrrogfi flii ujdi mumi fui det e cting apuvaui mpy uf said pagL if pi u cnt, a nd 
iiiwmiaig a - glubal Uiuikpoiul iu &aid piivatc c opy 

<w ^npnrcr program rrrl— ^ p^rfarm mr. a first loon over the ftlofral 
u : ^ r . int o MW * that for each gl o ba l breakpoint in the AM loop said first means includ es: 

, 1 - m- fnr rHrrmirr-r r f" ™" whit * thc global bre^ojntj^bfi 

in.^ ^pulcr pmrnm r ^ ™ fHna thc illt0 " 1PniorY if th ° paR ° 15 n Jtt 
r ^„t in memory, and com puter program ecjjejnaD^^ 
j^gr^roc^nl in memmv. and 

xng.il rnmpnt-r-r— ™ ea " p far Drrfhrmlnp n s^ond loop over the global 
^ Points such t.b«> fa- global hrcnkn drJJn the second loo p s n M <***mA mm inclu des! 
^ T .t.r r.m.ram cM- ™™* for deter mining if. p rivate rop y c-yisJs for fto |W into whic h 

09/732,342 7 



PAGE 8/22 * RCVD AT 1/4/2005 10:15:22 AM [Eastern Standard Time] ' SVRiUSPTO-EFXRM/O 4 DNIS:8729306 * CSID: * DURATION (mm-ss):06-14 



JAN-04-05 TIE 10:37 AM FAX NO. 



thr p ,^ M i w^i ^nt tq to he insert * A rnm piitrr rmffll rode mrans for detecting the private 
m . .n pv exists, co mmit* propr am code mea n^ for mdinr the private cqpy into 

™mr»v if the pri -itr "TV " nnt P resent <n mPrnOTV " nfl rom ^ Tcr pr ° ffram C ° de 
for in -rrtinr th- p^hfll ^ T™' in the nrivate mpy resent in memory . 

22. (Currently amended) The computer program product according to claim 21 , wherein said 
computer program code means for reading includes computer program code means for providing 
a rcadpage process for reading said page into said memory and for inserting [[a]] the global 
breakpoint in said page immediately aaer being read into memory. 

23. (Original) The computer program product according to claim 22, wherein said readpagc 
process is implemented as a kernel routine that is called when said page is loaded into said 
memory. 



;cr 



24. (Original) The computer program product according to claim 22, wherein said commit 
program code means for reading includes computer program code means for setting up an 
operation to insert said global breakpoint in said page immediately after said page is read into 
memory by an operating system, i f said page is not already in memory. 

25. (Previously presented) The computer program product according to claim 22, wherein said 
rcadpage process comprises changing a file specific readpagc process to a wrapper routine that 
invokes an original rcadpage process and then performs said operation required. 
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26. (Orisinal) The computer program product according to claim 21 , wherein said computer 
program code means for detecting includes computer program code means for swapping said 
copy lo a swap device after inserting said global breakpoint in said copy. 

27. (Original) The computer program product according to claim 26, wherein said computer 
program code means for delecting includes computer program code means for marking said copy 
as dirty after inserting said global breakpoint in said copy, whereby when swapping said copy to 
a swap device, said global breakpoint being present in said swapped copy. 

28. (Currently amended) The computer program product according to claim 21 , further including 
computer program code means for identifying said each global breakpoint using an identifier of a 
file and an offset in said file, 

29. (Original) The computer program product according to claim 28, wherein said file identifier 

is an inodc, 

30. (Currently amended) The computer program product according to claim 28, further including 
computer program code means for determining durjnp exertion of said first loop, if said page is 
present in said memory using a lookup table based on said file identifier and said offset 
i-nnnffvl with fl 1 * 1 ™ 1 breakpoint 

31 . (Currently amended) A method of removing u umummi udiodfetf global breakpoints fm 
09/732,342 9 
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dcbogems flsan computer software, said method p rrfhrmM hy errniti np h com puter program jm 
^ 0J ^ tMjuinmr ,^ cv ^. m said executing including performing the steps of: 

femovmgtrgrofarf bieApuuil in a p a ge ui iHau i uia outl wa .L ui d i if p^ t^itermng 
aw l global bicakp u int ia intuit in m u nuij, an d 

detec ting a pii^alc uupj uf Mid W if pi^uil, laidu^ ^aid pa^ iu l u n J ' i r no t 

piisu.mnnuiiui), ami Kim L n 11,1 ''I'" 1 " 1 '"' ' ,|rr 

T ~ rr .^\rr ■ 1 ™" ™* ^ ] breakpoin ts «i irh that for ench r l ohal bvca kr^nlin 

th. first Ioop: df inrnr H I 1 finm Trhirh thr r 1 ff H *T™' " ^ hft f "™ vcd - rCa<Ung 

UlEJir , |V . rifi^ p^on is not mi r m nt in mrmnry md removing ^ breakpoint 

fr om the pag e prese nt in memory: and 

P^ft^lnp » second loo n ovTjhfcjd flMI hr^VpnintS such that for each global h reakn.>int 
jajfrMBMP^^ i r i priyifr rnpy crif for the papc from which the global 

1|n ||r|i|1ti .,. n ^ r ^^^ ^„ T ,in M h R nrivate co ov i fthc private copy e xist^reMn^ 

,„ j , , „ y intn mrmnry if r*r*~ ™ T" a " d " ™* ""* ftnt in mcim and rCm0 idm 

the dobal h rn^"* ^ P rivato °" 1lV present in memory. 

32. (Currently amended) The method according to claim 31, wherein said reading step includes 
the step of providing a readpagc process for reading said page into memory and for removing 
[[a]] the global breakpoint in said page immediately after being read into memory. 

33. (Original) The method according to claim 32, wherein said readpagc process is implemented 
as a kernel routine that is called when said page is loaded into memory. 

09/732,342 10 
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34. (Currently amended) The method according to claim 31, wherein said reading step includes 
the stop of turning often operation set up earlier for inserting [[a]] the global breakpoint in said 
page when said page is read into memory. 

35. (Original) The method according to claim 31, further including the step of identifying said 
global breakpoint using an identifier of a file and an offset in said file. 



36. (Original) The method according to claim 35, wherein said file identifier is an 



inode. 



37. (Original) The method according to claim 35, further including the step of determining if said 
page is present in memory using a lookup table based on said file identifier and said offset. 

38. (Currently amended) A computer-implcmenLcd apparatus for removing endnote a 
plurality of global breakpoints fb^trggmg from computer software, said apparatus including: 

a central processing unit tor executing said computer software; 

memory for storing at least a portion of said computer software; 

mu u u, fm iu ao v ing ^bttHttcakp^^ * > *»^ ^ if ^ W 

nreuK, ku JawU^apiioi'- imijior -lid p-nj il i ■ " ' " l1 l M l" ■ y 

tf^^enriir^^hHemo^ luum i m, a fc h^brca k u uiul In .aid u iuaU. cop y 

liLjjmjji-LiLl' .n i Hi II rrrth- pi-"" 1 V^" for each 

global hn-il- r rlr* ; ~ ^ 1ft " P ! ™ a " s for d ^ r ™™^ tb ° ^ ^ ^ 
09/732,342 11 
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Kr^point is to be re™™* meanP f - -~"»"f» th- m « inin " emorv if ™° ^ * " 0t VTCSCnt fa 

, in rt mmr ^ » ^eaknoim from thr present hi memory; and 

m^n, for performin g « *»™"d loop ovrr thr» Hornl hn-nVpoin* sur.fi ihaf for each 
r W u^nt fa rt,„ ^.ond loop: m eans f or determining if i p rivTitr ro py exists for the pag e 
r, n.n r-hirh thr Hrthn' w—i^mt ; * f " h * remov ed, means for detecting <ho private copy if the 
r ^ ,o pv exists, me ans forjeadinattie_rriv.tr- ropy into memory i f thft private copy cxistsj__d 
^ r „« an * in n.^nw. and mea n- fnr r-^YT ft r 1 "^ 1 ^k point from the private copy 
ppv^nt m memory. 

39. (Currently amended) The apparatus according to claim 38, wherein said reading means 
includes means for providing a rcadpagc process for reading said page into said memory and for 
removing [[a]] said global breakpoint in said page immediately after being read into memory. 

40. (Original) The apparatus according to claim 39, wherein said rcadpagc process is 
implemented as a kernel routine that is called when said page is loaded into said memory. 

41 . (Currently amended) The apparatus according to claim 38, wherein said reading means 
includes means for turning off an operation set up earlier for inserting [[a]] the global breakpoint 
in said page when said page is read into memory. 

42. (Original) The apparatus according to claim 38, further including means for identifying said 
global breakpoint using an identifier of a file and an offset in said file. 
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43. (Original) The apparatus according to claim 42, wherein said file identifier is an inodc. 

44. (Original) The apparatus according to claim 42, further including means for determining if 
said page is present in said memory using a lookup table based on said file identifier and said 
offset. 

45 . (Currently amended) A computer program product having a computer readable medium 
having a computer program recorded therein for removing one-ormore a plurality of global 
breakpoints f u i dr u gg i ng Sam computer software, said computer program product including: 

cu mpu tu piu g ia m uj iL mean . IU tuiiuving a global bi Ld ky u im iu a pag e uiulalning 
serftware-codcTf said pagi. con t aining .said ^lubal bi c akpoin Hs-presGiit «» uiiJiun y, and 

iuuuk i Lu piugum cu di m tjn. fui i1i h < linn i P'ii H e uupy uf hiid p age if prcjent; 
reading s aid pa^c uilo mmiuij if iiul in '"1 m uumy. and mn uvhig [[a]] sajdrgbbal 

brea kpoint in sa td private copy 

fir! pnt^r pmoram code far p ^rminrr a first loon over the g lobal 

K^^h. such tha t for eK h p '^" 1 »™* H'« first loon - CQ ™" tPr prnf> r " m mC3 " S - 
fr» ^nrmininft the page fr"m which the plnhal breakpo in t iff h * removed, computer program 

mwmw for rcadir," f "» ™ to m ™ nrv if tbP ™P" h " 0t prCSent *" mCTOTVl ^ 
rr . r ^ T~«" ««• amoving the glo bal breakpoint fro m tlv P a P r present in roemoryu nd 

nfnnf t ^p,,^ r rn r am code me inrr p"^""" 1 ? a BMftlM * lf)0n OVOT the gbM 
wv p^nta audi ft* far each global ^ V pnint in the srrvwl loop: computer prOHTamcode 
mc^foj^^ ^M- far thr pa^ from which the glob al breakpoi nt is to 

09/732,342 13 
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u+ ^ny^ mrnpnter m-ogram cg rto means for detec lingt h c private rop y if Iho private copy 
^ ^ prnnram code mean s for nwlmp the private ro py into me***, if the privat e 
^ r y M uu and fa n «« r^nt in memory and compter propnm cod* means , for rcmovin gihe 
P 1nhn1 break point from the p rivate copy present in memory . 

46. (Currently amended) The computer program product according to claim 45, wherein sakl 
computer program code means for reading includes computer program code means for providing 
a rcadpage process for reading said page into said memory and for removing [[a]] the global 
breakpoint in said page immediately after being read into memory. 

47. (Original) The computer program product according to claim 45, wherein said rcadpagc 
process is implemented as a kernel routine that is called when said page is loaded into said 
memory. 

48. (Currently amended) The computer program product according to claim 46, wherein said 
computer program code means for reading includes turning off an operation set up earlier for 
inserting [[a]] the global breakpoint in said page computer program code means for when said 
page is read into memory. 

49. (Original) The computer program product according to claim 45, further including computer 
program code means for identifying said global breakpoint using an identifier of a file and an 
offset in said file. 

09/732,342 14 
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50. (Original) The computer program product according to claim 49, wherein said file identifier 

is an inodc. 

5 1 , (Original) The computer program product according to claim 49, further including computer 
program code means for determining if said page is present in said memory using a lookup tabic 
based on said file identifier and said offset. 



52. (New) The method according to claim 1, wherein the second loop is performed after the first 
loop is performed. 

53. (New) The apparatus according to claim 1 1, further comprising means for performing the 
second loop after the first loop is performed. 

54. (New) The computer program product according to claim 21, further comprising computer 
program code means for performing the second loop after the first loop is performed. 

55. (New) The method according to claim 3 1 , wherein the second loop is performed after the first 
loop is performed. 

56. (New) The apparatus according to claim 38, further comprising means for performing the 
second loop after Ihc first loop is performed. 
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57. (New) The computer program product according to claim 45, further comprising computer 
program code means for performing the second loop after the first loop is performed. 



16 
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